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KNOWLEDGE AND ATTITUDES ABOUT TOBACCO USE AND TOOTH LOSS  
AMONG YOUNG ADULTS 
 
VANESSA RAPHAËL 
 
ABSTRACT 
 
The tobacco cigarette industry is a multi-billion dollar industry that has continued 
to thrive at the expense of its consumer’s health. Through the use of their provocative, 
and often exaggerated advertising campaigns they have successfully been able to lure a 
great amount of customers, and have been able to retain most of them for years due to 
their products addictive nature. Unfortunately, many of their clientele are children as 
young as 13 years old. Their products have first started to appeal to these individuals 
when tobacco companies were allowed to use cartoon characters to represent their brands. 
It wasn’t until a ban forbidding tobacco companies to use cartoon characters or lovable-
looking dromedary in cool clothes became effective in 1998, can a decrease of smoking 
in that age group be observed. Others in that age group and well into adult years were 
found to have initiated tobacco smoking for peer and self-validation purposes.   
 This study was designed to analyze the attitudes of young adults towards tobacco 
smoking, and determine how knowledgeable they were about tooth loss and its associated 
health risks. Through the use of a questionnaire comprised of 19 questions and completed 
by young adults between the ages of 18 and 23, data was able to be collected and 
analyzed in order to form conclusions to answer some of these determinations. 
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 The data collected was analyzed by running some statistical tests with different 
variable combinations. In addition, tables and graphs were generated in order to have a 
clear illustrative image of what the data is meant to represent. 
 Unfortunately, the data was found to be statistically insignificant except when 
examining tobacco smoking attitudes and knowledge against sex and race. Women were 
found to be more knowledgeable of the impacts that tobacco has on tooth loss and 
Asians/Hawaiians and Blacks were found to be less likely to strongly agree and/or more 
likely to disagree that smoking causes disease compared to other ethnic groups. Black 
participants were also found to less likely strongly agree and/or more likely to disagree 
that healthy smile equals a healthy body, and that missing teeth affect self-image. 
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INTRODUCTION 
 
 Teeth are often regarded as calcified components of the mouth that are solely used 
to eat and enhance one’s physical appearance. Their composition and functions are much 
more complex than many are lead to believe. Teeth play an important role in vocalization, 
facial profile, and the digestive system. Although small, their health can have a great 
influence on an individual’s systemic health. Considering that their life is like any other 
organ in the human body, teeth are not only connected to gingiva, but they are also 
attached to various nerves and are provided with an abundant blood supply. The 
homeostasis of this blood supply can easily be disrupted if toxins, bacterial or viral 
entities are introduced. This disruption can be facilitated by tobacco smoking. 
 Smoking can cause various cancers, coronary heart disease, cardiovascular 
disease, stroke, pneumonia, and periodontitis to name a few (1). Periodontitis, commonly 
referred to as gum or periodontal disease, is an advance stage of gingivitis. Gingivitis is 
simply the inflammation of the gums caused by bacterial accumulation along the gum 
line and in the spaces between the teeth and the gums. Although the damages done by 
gingivitis are reversible, those caused by periodontitis are not. Periodontitis can be the 
root of all the diseases previously mentioned and more. Considering that the oral cavity is 
the initial point of entry of the toxic fumes emitted by cigarettes, gum disease is not an 
uncommon condition amongst smokers. This inflammation, if left untreated, eventually 
leads to bleeding gums and loose teeth.  Advanced stages of periodontal disease have 
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been known to cause bone loss, damage to gum tissues, and attachment fibers responsible 
for supporting and maintaining each tooth anchored in one’s jawbone (2). With all these 
negative health issues related to smoking, why do people adopt this habit? Most 
importantly, why do young individuals who have many decades ahead of them choose to 
start smoking so young? Are they aware of the impact that smoking has on the oral cavity 
and that it can cause tooth loss? This thesis will focus on answering those questions by 
evaluating the knowledge and attitudes that young adults have on tooth loss as it pertains 
to tobacco smoking. 
 According to the Center for Disease Control, 90% of tobacco cigarette smokers 
have had their first cigarette by the age of 18 (3). This is not surprising as teenagers are 
continually faced with pressure from their peers and the media. Tobacco companies are 
also to blame for this alarming fact. They have lured teenagers by reinventing tobacco 
products and using marketing strategies that will appeal to the younger population. In 
1998, 46 states agreed to ban tobacco companies from using cartoon characters in their 
advertising efforts, as they believed that it encouraged underage smoking (12). Camel 
cigarettes, owned by R. J. Reynolds Tobacco, was found in violation of this ban in 2007 
after publishing a four page ad in a Rolling Stone magazine issue. In addition, the 
company has run numerous advertisements portraying women provocatively dressed 
smoking Camel cigarettes. They have also adopted vivid colored packaging to represent 
their flavored cigarettes, and incorporated popular terms into their branding. Camel’s 
“Caribbean Chill” and “Twista Lime” cigarette flavors are some examples (4). One 
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would imagine that “Caribbean Chill” and “Twista Lime” were the names of flavored 
beverages. Their marketing visuals, texts and slogans do not equate to the marketing of a 
product that can cause health hazards and potentially cause death. Therefore, these 
teenagers are left oblivious to the risks that they are taking when picking up those 
cigarettes.  
 This lack of knowledge has led many teenagers to become frequent smokers well 
into adulthood. Many of which have already experimented with tobacco variants, such as 
hookah, electronic cigarettes, cigars and smokeless tobacco (5). Unbeknownst to them, 
these tobacco variants contain a highly addictive ingredient called nicotine. Nicotine is a 
chemical naturally found in tobacco. When inhaled, it binds to the nicotinic cholinergic 
receptors located in the brain. In turn, stimulating the pleasure centers there to cause a 
temporary feeling of relaxation or stress relief (6, 7). This temporary feeling causes an 
urge to re-experience that same feeling again, then leading as an entry way to addiction. 
This is also the same biological and psychological process in more potent drugs, such as 
cocaine and heroin.  
 This research will evaluate the knowledge and attitudes of young adults towards 
tobacco smoking and tooth loss. Using data collected from a survey, it will focus 
primarily on young adults between the ages of 18 and 23.  
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BACKGROUND 
 
 Tobacco smoking is a habit that has no beneficial outcome. Although not 
beneficial, more than 40 million Americans over the age of 18 were found to be smokers 
in 2014 (8). Tobacco contains approximately 600 ingredients that produce more than 
7,000 chemicals when burned. Some of these ingredients can be found in toxic household 
disinfectants, car exhaust fumes and rat poison (9). Despite television commercials and 
health warning labels on tobacco products packaging to raise awareness on its health 
effects, the tobacco industry continues to thrive and, therefore, still remains a profitable 
market. Unfortunately, those big profit margins are made at the consumer’s expense, as 
these consumers health and finances are big contributors to an industry that has caused 
many fatalities.  
Worldwide, more than 6 million people die as a result of tobacco smoking every 
year. Of these 6 million worldwide deaths, approximately 480,000 are accounted for in 
the United States, and 42,000 of which are caused by secondhand smoke. Current trend 
analysis predicts that tobacco smoking will be responsible for more than 8 million deaths 
worldwide by the year 2030 (11). Despite these alarming statistics, a large number of 
young adults continue to be introduced to various forms of this drug. Hookah and 
electronic cigarettes have become widely popular amongst teenagers and young adult in 
recent years. Some advocates have claimed that smoking hookah may be more of a health 
hazard than smoking a traditional cigarette, as toxins are inhaled 100-200 times more 
than the amount of smoke of a cigarette. Electronic cigarette production and sales are 
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unregulated and long-term consequences are still unknown (12). Despite this uncertainty, 
many traditional cigarette smokers have switched to electronic cigarettes thinking that its 
health risks are significantly lower than traditional cigarettes or are simply hoping that it 
would serve as a smoking cessation tool by acting as a tobacco or nicotine replacement. 
Unfortunately, that is not always the case considering that studies have found many 
discrepancies between the actual nicotine content and what is written on packaging labels 
(12). Some of those studies have shown that the nicotine content indicated on the label 
were higher or lower than the actual nicotine content. This discrepancy is misleading to 
people who think that smoking electronic cigarette is a great alternative to traditional 
cigarettes. As electronic cigarettes are part of an unregulated market, companies that 
create these products are not obligated to follow guidelines set by federal agencies used 
to protect and warn the consumer of potential health risks and toxic ingredients. This 
loophole puts people at a greater risk than they think.            
Nicotine and Addiction 
 As previously mentioned, nicotine is the natural substance that indirectly causes 
addiction by stimulating the pleasure centers in the brain. It does so by acting as an 
agonist when bound to the nicotinic acetylcholine receptors (nAChRs) in the central and 
peripheral nervous system. This binding, in turn, modulates and increases the release of 
neurotransmitters, particularly dopamine. Dopamine is a catecholamine, a molecule that 
can serve as a neurotransmitter and a hormone, which is produced in the dopaminergic 
neurons located in the ventral tegmental area (VTA) of the midbrain, the arcuate nucleus 
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of the hypothalamus, and the substantia nigra pars compacta (13). Some of its notable 
functions are to aid in movement, mood, learning, sleep, memory and pleasurable reward. 
The release of dopamine, as a result of nicotine binding to nAChRs, binds to G-protein 
coupled dopamine receptors located in the brain’s pleasure centers. These pleasure 
centers are responsible for providing a sense of reward, relief and motivation. Part of this 
dopamine release is eventually degraded by an enzyme called monoamine oxidase 
(MAO). Once dopamine is completely degraded from the synaptic clef by MAO, these 
pleasure centers are no longer active. It is also during this period that mild withdrawal 
symptoms appear, and signals the individual that another nicotine intake is wanted. This 
vicious cycle eventually leads to addiction. It is also important to note that dopamine is 
released during many other rewarding experiences, including but not limited to, having 
sex, eating food, and taking drugs. Thus, dopamine plays an important role in various 
addictions. 
Psychology of Smoking 
 It is of great importance to consider the reasons why people first start smoking 
cigarettes, despite seeing the graphic warnings from the surgeon general posted on 
cigarette packaging clearly depicting some of its consequences. Most people are 
introduced to cigarette smoking at a young age, and choose to smoke for various reasons. 
Many, if not all, of these reasons are psychological. To fit in, to appear cool, to show that 
you are a grown-up, to assert your independence, to defy authority figures (i.e. parents) or 
simply being influenced by a close individual that you respect and admire are some of the 
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reasons that puts into question one’s level of  confidence, self-image, self-worth and 
place in society. Whatever the reason may be, teenagers and young adults often do not 
realize that the consequences of smoking outweigh its advantages until years later when 
organ damage have long started.     
 As hinted above, the reasons why one first picks up a cigarette vary and are 
mostly psychological while the reasons why they continue to do so are psychological as 
well as biological. After coming to the conclusion that smoking has no beneficial health 
outcome, why do so many people continue to do it? Most continue to smoke out of habit. 
Others subconsciously light a cigarette under specific situations. For example, some will 
feel the urge to smoke after smelling or drinking a cup of coffee. This is an example of a 
Pavlovian reflex. Named after Dr. Ivan Pavlov, a Russian psychologist, these reflexes 
were first tested on dogs. Pavlov’s experiment involved ringing a bell every time he fed 
his dogs. After some time, the dogs were salivating just by hearing the bell alone. Thus, 
the dogs were able to create a link that would only necessitate hearing the bell to foresee 
that food is to come. This is called classical conditioning. This type of association applies 
to humans as well. Smokers who find the need to smoke after drinking coffee, for 
example, will find it much more difficult to quit smoking if they have made that 
association for many years. In cases like these, one must fight one habit to fight the next. 
For those that are not able to do so, the constant chemical intake from smoking makes an 
individual more vulnerable to various health issues and complications, including oral 
diseases, cancer, cardiovascular diseases, and diabetes.  
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Tobacco Smoking and Oral Conditions 
 One of the most common oral diseases in smokers is periodontal disease. Inhaling 
the fumes of cigarette smoke, increases nicotine deposition on the teeth root surface while 
a metabolite of nicotine called cotinine, increases in saliva and gingival crevicular fluid 
(22). This causes prolonged periods of nicotine exposure in periodontal tissues even 
when tobacco has not been inhaled for long periods. This excessive exposure contributes 
to deeper periodontal pockets, which is a sign of heavy bacterial colonization. In addition, 
it also contributes to the disruption of the oral cavity’s normal flora by diminishing the 
amount of oxygen available in periodontal pockets; and elevating the production of 
anaerobic bacteria responsible for various oral infections (Table 1). 
 Although it is understood that periodontal disease can lead to tooth loss by 
damaging the gums, bone, and the periodontal tissues holding the teeth in place, the 
process by which it does so is not completely understood. What we do know, is that 
periodontal pockets are the ideal environment for these oral bacteria to thrive and 
colonize. It is during their proliferation that these bacteria’s release toxins aimed to 
damage periodontal tissues and relevant components (10). Therefore, driving the disease 
process forward, and triggering an immune response. Studies have shown that this 
immune response is not as efficient in smokers, considering that inflammatory and 
hemorrhagic responses are altered. Redness, bleeding and edema, are some of the steps 
involved in inflammation. If at all, these steps are activated late in the disease process in 
individuals who are tobacco smokers (Table 1).   
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 In addition, hemorrhagic response seems to also be suppressed in tobacco 
smokers (25). The transcription factors responsible for the signaling cascade of these 
events are modified by the nicotine, hydrocarbons, carbon monoxide, nicotine-derived 
nitrosamine ketone (NKK, also known as nitrosamine 4-(methyl-nitrosamino)-1-(3-
pyridyl)-1-butanone), and acrcolein contained in tobacco (32). Reducing blood flow in 
gingival tissues, causing the wound healing process to be slower than normal, gives a 
false impression that gingival tissues are in good health. 
Tobacco Smoking and Overall Health 
 Tobacco smoking not only contributes to periodontal disease and the disruption of 
the oral cavity’s normal flora, but also results in mucosal lesions throughout the 
oropharynx and oral cavity (31). These lesions, which are often unnoticeable due to their 
size, may lead to oral infections just like tooth extractions, root scaling, endodontic 
treatment, and periodontal surgery have shown to do so in some studies. Studies that have 
supported this claim have also shown that dissemination of oral microorganisms into the 
bloodstream is not uncommon and can happen within one minute after an oral procedure 
(32). This rapid dissemination does not leave much time to remedy an oral infection that 
can potentially affect organ functions. The three main mechanisms by which oral 
infections and systemic diseases are linked are by the (a) metastatic spread of 
inflammatory reaction triggered by oral bacteria by way of immunological injuries, (b) 
metastatic spread of oral cavity infection as a result of bacteremia, and (c) metastatic 
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spread of cellular injuries due to circulation of oral bacteria toxins (33). Within this short 
period, this dispersion may reach the heart, lungs, and the peripheral blood capillary 
system in various ways depending on the structure of the bacteria involved, and the 
biological environment in which they are forced to act. There, the damage can be 
detrimental.    
 Tobacco smoking has been associated with a number of medical conditions. 
Cancer, Type 2 diabetes mellitus (T2DM), cardiovascular diseases, respiratory infections, 
numerous lipid abnormalities, and Alzheimer’s disease are some of the conditions 
recently studied. Tooth loss, oral pain, and poor mastication as a result of periodontal 
infection have been shown to decrease the production of acetylcholine. Acetylcholine is 
the main neurotransmitter used at neuromuscular junctions throughout the body, thus, 
responsible for muscle movement.  In addition to its main function, acetylcholine plays a 
role in learning and memory. In Alzheimer’s patients, there is a decrease in acetylcholine 
and  a degeneration in the nucleus basalis of Meynert (NbM), which houses neurons that 
are connected to the cortex and responsible for memory and attention  
Factors Contributing To Smoking in Young Adults  
 Genetic predisposition to smoking has been a subject of interest in recent years. 
Researchers have found that genetics does not play a role in driving someone to smoke, 
but it was associated with frequent and heavier smoking once someone started. 
According to Dr. Avshalom Caspi and his team at Duke University, individuals who were 
genetically predisposed to smoking, were found to be at a 35% higher risk of smoking 20 
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or more cigarettes per day, a 26% higher risk for longer duration of heavy smoking, and a 
27% higher risk for longer periods of nicotine dependence than those who do not have 
that predisposition (15).  
 Sponsored research by the National Institute on Drug Abuse has found a gene 
named DRD2 to be partly responsible for determining whether a teenager’s first puff will 
progress to regular smoking. Teenagers who have been shown to carry one of the two 
forms of the gene (A1) were found to be at a greater risk to become daily tobacco 
smokers than the ones with the gene’s other variant (A2). In addition to this increased 
risk, young adults who suffer from depression have their genetic predisposition amplified 
according to Dr. Janet Audrain-McGovern and her colleagues at the University of 
Pennsylvania Transdisciplinary Tobacco Use Research Center (TTURC) (16). These 
findings were a result of a large-scale study conducted by Dr. Audrain-McGovern and her 
research team. Their research analyzed the DNA of 615 adolescents (322 girls, 293 boys) 
of European descent. Two-thirds, or 67%, had two A2 alleles, 30% had an A1 and an A2 
allele, and 3% had inherited two A1 alleles. They were then interviewed in the 9th grade 
and placed in one of four categories: never smokers, experimenters (at least one, but less 
than 100 cigarettes in their lifetime), puffers (occasional offs, but never smoked a whole 
cigarette), and current smokers (at least 100 cigarettes in their lifetime and smoked in last 
30 days). Subsequent interviews in the 10th and 11th grade showed that “…among 
adolescents who had taken at least a single puff, we found a clear association between the 
A1 allele and progressing up the ladder of smoking frequency—for example, moving 
from puffer to experimenter, or experimenter to current smoker. Each additional copy of 
 13 
 
the A1 allele nearly doubled the “odds of progression", according to Dr. Audrain-
McGovern. Scientist who have previously worked on the matter have suspected that 
variation of the DRD2 gene may have an impact on people’s response to tobacco based 
on the fact that it helps guide the functions of the sites where dopamine attaches to brain 
cells. Studies in individuals who were tobacco smokers or nicotine-dependent have 
concluded that these individuals were more likely to have the A1 DRD2 than the A2 
DRD2 (16). 
 The media has played an important part in influencing young adults to smoke as 
well. Movies, social media and reality television are some examples. In movies, smoking 
scenes remain fairly common and is often used to portray the characters as fierce or 
relaxed. Research has uncovered that one of the factors contributing to cigarette smoking 
in young adults is exposure to others who smoke. Considering that teenagers make up 
more than 26% of moviegoers, this exposure can begin a vicious cycle that can only 
increase the overall rate of tobacco use in young adults. In a recent meta-analysis, 
characters shown to smoke in movies and television shows account for more than half of 
smoking initiation in teens (17).  
 Through the use of Facebook, Twitter, Instagram and many other social media 
websites, young adults have the capability to share personal pictures and access those of 
their peers in a matter of seconds by just a few clicks. The social media craze is thought 
to be more influential in young adults than the depictions of smoking in movies and 
television shows. A study composed of 200 young adults living in Connecticut was 
published, and confirmed that exposure to social media tobacco depictions is an accurate 
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predicator of smoking (18). With this in mind, the thought that more than 92% of 
individuals between the ages of 18 and 29 who are internet users, also used social media 
in 2015 is disturbing (19). A survey-based study done on 1,563 Los Angeles 10th grade 
students in the beginning of October 2010 over a six month period showed that 34% of 
respondents had at least a friend who made reference to partying (smoking and drinking) 
on social media. This study also showed that the fewer close friends who consumed 
alcohol or smoked a teenager was found to have, the more likely they would be 
influenced by their peers engaging in these activities and publishing it on social media. 
This infers that peer pressure through the use of pictures is much more influential than 
personal interactions (20). 
 In conclusion, the media has played a major role in encouraging Americans to 
smoke. Although it has been used as such, the federal government has made great use of 
it in an effort to promote anti-smoking campaigns. In 1967, the Federal Communication 
Commission whose role is to assure that the airways are used in the public’s interest, 
required television stations to donate airtime to promote anti-smoking messages under the 
Fairness Doctrine of 1949. A few years later, in 1971, smoking ads were banned from 
television. This ban gave anti-smoking campaign more attention, especially when graphic 
ads demonstrating the side effects of smoking were broadcasted. As a result, it is believed 
by the U.S. Department of Health and Human Services that this ongoing effort has 
contributed in the 18% decrease of cigarette consumption in adults in 2012 (21).  
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METHODS 
 
 A research survey comprised of nineteen questions was used to analyze the social 
and behavioral attitudes as well as the knowledge that young adults between the ages of 
18 and 23 have about tobacco smoking and tooth loss. This survey was strategically 
administered to Boston University students on the main campus’ Sherman Student Union, 
because student on the school’s medical campus were thought to not be a clear and 
comparable depiction of what the general population of young adults would know and 
feel about tobacco smoking, considering that they are more likely to be knowledgeable 
about its complications.  
A group of 100 participants were randomly asked to voluntarily answer a series of 
questions related to their awareness of the health risks of tobacco use, attitudes about the 
importance of oral health, their use of tobacco products and demographics. No personal 
information that could possibly identify the participants was requested. Instead, each 
participant received a survey ID numbered between 1 and 100. The majority of those 
participants were Boston University undergraduate students while very few were either 
graduate students or faculty members. The survey was designed to collect data from 
individuals who fit into one of three categories: those who have never smoked tobacco, 
those who have stopped smoking tobacco and those who are current tobacco smokers. 
The types of questions that were asked were based on which category each participant 
identified themselves as. For visual data analysis purposes and to increase the probability 
that most questions will have a response, the majority of the questions included in the 
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survey were able to be answered by the participant with a simple check mark. Other 
questions, such as age, college major and smoking frequency (for those who smoke/d), 
required just a number or a few words in order to be answered.  At the conclusion of the 
survey, participants were compensated with a manual toothbrush.   
This exempt research study was approved by the Boston University Institutional 
Review Board (protocol number H-34505). The data collected at the conclusion of this 
study was manually entered in Microsoft Excel for analysis. The Microsoft Excel 
spreadsheet was organized in a way that the number of participants who chose a specific 
answer, would be able to be represented graphically. Questions that applied to a study 
participant and were left unanswered were not counted towards the sum of the total 
number of answers per each question, which was expected to be 100, as there are 100 
survey participants.  
Knowledge, Opinion and Attitudes 
All study participants were asked to answer the first portion of the survey. This 
portion’s purpose was to test the knowledge and opinions of each survey participant and 
how they believe tobacco use can impact someone’s health. The first question listed 
diseases often associated with tobacco smoking (lung cancer, emphysema, periodontal 
disease, etc.) and asked participants how strongly do they agree or disagree that each of 
these conditions can be caused by the usage of tobacco variants. Using the same answer 
format, the second question addressed tooth loss and whether or not the participant 
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believed that it has negative effects on self-image, interpersonal relationships and overall 
health.  
The second part of the survey was to be answered by participants who have used 
or are currently using tobacco variants. The tobacco products (smokeless tobacco, pipes, 
manufactured or hand-rolled cigarettes, etc.), duration of tobacco use in years, frequency 
per day or week were questions asked in order to be able to correlate the individuals 
tobacco use to the previous questions that evaluated their knowledge and opinions about 
tobacco and the medical conditions that it causes.  
The next section was strictly directed to current smokers. It examined the 
influences that brought the survey participant to smoke, their willingness to quit if 
informed by a dentist that tobacco causes tooth loss, and if they envisioned quitting 
before serious health problems arise. From answering those questions, many things can 
be determined. It can be inferred whether the study subjects can be influenced and 
persuaded in their decision to continue or to quit smoking, if they believe that early onset 
of medical issues can be reversed or avoided before a certain amount of time spent 
smoking and how determined they are to fight the urge of a habit that veered fatal to 
many. The answers to those questions may also be used as a prediction and an assessment 
of the individual’s character, knowledge and self-worth.  
The last section pertinent to smoking was comprised of only one question, and 
was directed to non-smokers. That question asks the subjects to rate how influential some 
relationships and concerns have influenced their decision to forgo smoking. Based on the 
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information provided, a ranking order can be drawn to determine if the participant valued 
health concerns over interpersonal influences. 
Demographic and Oral Hygiene Routine 
Dental routines and demographic questions were asked at the conclusion of the 
survey. Similarly to the questions in the previous sections, when tabulated and examined, 
those questions can answer many other questions that were not explicitly asked but would 
still be considered pertinent.  
As this study primarily focuses on young adults, the initial target group in mind 
was students between the ages of 18 and 23. This range was chosen, because someone is 
considered an adult at the age of 18 and someone who is 23 would have a better 
understanding of the impacts that tobacco smoking can have on someone’s oral and 
overall health, as they are believed to have had more exposure to its risks. Based on this 
they would be better suited to make an informed decision to quit or not start smoking in 
the first place. It is also during that initial range period that young adults enter college, 
make new friends, and at times are away from their parents. Thus, all may be factors 
influencing them to continue, stop or not start smoking at all.  
The participants were asked to identify the race that they identify themselves to be. 
They were presented with eight options: American Indian or Alaska Native, Asian, 
Hispanic or Latino, Black or African American, Native Hawaiian or Pacific Islander, 
White, Other (including multi-racial), and Not sure.  
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The highest education completed answer choices were as follow: less than high 
school graduate, high school graduate, some college or 2-year (associate’s) degree or 
technical school, 4-year college graduate, graduate degree, or other (please specify). The 
highest education level completed was included in this study, because those who are less 
educated may not have had all the facts about smoking other than what is common 
knowledge and what is shown on the anti-smoking campaigns on television and the press.     
Data Analysis 
 For ease of data interpretation and representation, this survey was conducted 
using a numbering system. Each set of answers were associated with a number. For 
example, if a participant identified themselves as Black or African American, the answer 
choice was written as “Black or African American (4)”. The numbers following the 
answer choices were used in order to maintain consistency and avoid misinterpretation. 
This system not only proved to be a clear and effective way to transpose the data into a 
spreadsheet, but it was also a time efficient way to do it.  
 To analyze the data collected, a Microsoft Excel spreadsheet was used. The 
number of answer choices per question determined the number of columns that would be 
used to enter the data in the spreadsheet. In other words, if a question had two answer 
choices possible, such as male (1) or female (2), a participant who identified as female 
would have a 2 placed in the corresponding column and row representing their survey 
number. For questions that applied to participants, but were left unanswered, the cells 
were left blank. 
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After entering all the data into the spreadsheet, the number of participants who 
chose a particular answer were tallied and entered in another spreadsheet. From the total 
number obtained, bar graphs and tables were generated and interpreted.  
Distribution of answers to questions were compared between males and females, 
highest educational level (high school graduate or less vs. college student or college 
graduate), age group (<=20 years old vs. >=21 years old) and racial ethnic groups (Black, 
White, Asian or Hawaiian, and “other” – which included Native American and not 
specified). The “strongly disagree” and “disagree” categories were combined because of 
few responses in those categories.  
The statistical significance of differences in the distributions of answers among 
groups was determined using the chi-square test. This test is a statistical tool used to 
evaluate whether or not two random variables are independent or to compare observed 
and expected data results based on a formulated hypothesis. In this study, the latter was 
useful to determined using the chi-square test. A two-tailed P value <0.05 was considered 
significant in this case. 
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RESULTS 
 
Table 2 represents the sum of individuals who believed that tobacco may be 
responsible for a number of diseases. Once the results were collected they supported the 
conclusion that the majority of young adults are aware of the health issues that smoking 
can initiate. In addition, Table 2 shows that most study participants do not know or do 
not have an opinion on tobacco and cataracts. Lung cancer was also found to be the 
disease that most people agreed to be caused by heavy smoking.  
 
Table 2: Tallied number of study participants knowledge of tobacco’s correlation 
with diseases.  
 
   How strongly do you 
agree/disagree that 
tobacco causes those 
diseases? 
Strongly 
disagree 
Disagree Agree 
Strongly 
agree 
No 
opinion/Do 
not know 
Lung cancer 5 0 11 85 0 
Emphysema 4 1 15 62 19 
Oral Cancer 5 1 21 73 1 
Heart Disease 7 6 33 49 6 
Pre-term birth and low 
birth way 
5 4 31 49 11 
Periodontal (gum) disease 5 2 23 68 3 
Tooth loss 5 3 30 54 9 
Cataracts 6 10 21 28 36 
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Table 3 shows that participants believe that missing teeth reflect one’s self-image. 
It also shows that the majority of participants strongly believe that teeth condition 
determines health and confidence. 
 
Table 3: Tallied number of study participants opinion/experiences with tobacco and 
social and self-evaluation. 
 
 
 Although study participants were students, their attitudes and knowledge about 
tobacco smoking and tooth loss were meant to represent the general civilian young adult 
population between the ages of 18 and 23. Demographic variables evaluated and survey 
question responses were examined by sex, age, education level, and ethnic background. 
Figure 1 graphically illustrates the population broken down by gender.   
 
How strongly to you 
agree or disagree 
with statements? 
Strongly 
disagree Disagree Agree 
Strongly 
agree 
No opinion/Do not 
know 
Health smile equals 
health body 
3 8 51 37 2 
Missing teeth affects 
self-image 
2 1 28 70 0 
Missing teeth affects 
personal relationships 
2 18 33 46 2 
Missing teeth affects 
getting the job 
wanted 
3 9 30 55 4 
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Figure 1: Sex of participants surveyed. 
 
 
Table 4 compares study question responses by sex. Females were found to be in 
favor, therefore more informed, of cigarettes as a cause of tooth loss than males. Females 
were also found to have varied opinions about the adverse health and social effects that 
smoking can cause. In other words, more females strongly agreed than males, but more 
females also disagreed on most questions if it was shown that males and females were not 
proportionally in agreement. Taking into account the p-values, it can be concluded that 
only the data obtained from the question about the participants thoughts about cigarettes 
and tooth loss can be considered to be of statistical significance.  
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Table 4: Participants Knowledge and Opinions on Smoking Based on Sex. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
How strongly do 
you agree or 
disagree that…. 
Sex Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total P value 
Cigarettes cause 
lung cancer? 
Males 1 (3%) 3 (10%) 26 (87%) 30 P=0.86 
Females 4 (6%)  8 (11%) 58 (83%) 70  
       
Cigarettes cause 
heart disease? 
Males 4 (14%) 10 (36%) 14 (50%) 28 P=0.95 
Females 8 (12%) 23 (35%) 35 (53%) 66  
       
Cigarettes cause 
oral cancer? 
Males 1 (3%) 7 (23%) 22 (73%) 30 P=0.73 
Females 5 (7%) 14 (20%) 50 (73%) 69  
       
Cigarettes cause 
periodontal 
disease? 
Males 2 (7%) 10 (35%) 17 (59%) 29 P=0.26 
Females 5 (7%) 13 (19%) 50 (74%) 68  
       
Cigarettes cause 
tooth loss? 
Males 1 (4%) 14 (52%) 12 (44%) 27 P=0.04 
Females 7 (11%) 16 (25%) 41 (64%) 64  
       
A healthy smile 
is a sign of a 
healthy body? 
Males 2 (7%) 20 (69%) 7 (24%) 29 P=0.09 
Females 9 (13%) 31 (45%) 29 (42%) 69  
       
Missing teeth 
negatively affect 
self-image? 
Males 1 (3%) 13 (43%) 16 (53%) 30 P=0.08 
Females 2 (3%) 15 (21%) 53 (76%) 70  
       
Missing teeth 
negatively affect 
relationships? 
Males 8 (28%) 13 (45%)  8 (26%) 29 P=0.06 
Females 12 (17%) 20 (29%) 37 (54%) 69  
       
Missing teeth 
negatively affect 
getting job you 
want? 
Males 4 (14%) 10 (34%) 15 (52%) 29 P=0.76 
Females  7 (10%) 20 (30%) 40 (60%) 69  
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As shown in Figure 2, the sample size was mostly composed of White and Asian 
participants. Only 17% of the subjects evaluated represented the rest of the ethnic groups.  
 
 
 
 
Figure 2: Breakdown of participants surveyed by race. 
 
 
Table 5 shows that there are racial/ethnic differences in beliefs regarding 
smoking’s role in heart disease and periodontal disease. Asians/Hawaiians and Blacks are 
less likely to strongly agree and/or more likely to disagree that smoking causes disease 
compared to other ethnic groups. Blacks are less likely to strongly agree and/or more 
likely to disagree that healthy smile equals a healthy body, and that missing teeth affect 
self-image. 
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Table 5: Participants Knowledge and Opinions on Smoking Based on Race. 
 
  
How strongly 
do you agree or 
disagree that…. 
Race Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total P value 
Cigarettes cause 
lung cancer? 
Asian, Hawaiian 2 (8%)  3 (12%) 21 (81%) 25 P=0.72 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 2 (4%) 5 (9%) 49 (87%) 56  
Other, Native 
American, Not 
sure 
0 (0%) 1 (8%) 11 (92%) 12  
       
Cigarettes cause 
heart disease? 
Asian, Hawaiian 2 (8%) 15 (63%)  7 (29%) 24 P=0.001 
Black 3 (60%) 1 (20%) 1 (20%) 5  
White 5 (9%) 15 (28%) 33 (62%) 53  
Other, Native 
American, Not 
sure 
2 (17%) 2 (17%)  8 (67%) 12  
       
Cigarettes cause 
oral cancer? 
Asian, Hawaiian 2 (8%) 10 (40%) 13 (52%) 25 P=0.09 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 2 (4%) 8 (14%) 46 (82%) 56  
Other, Native 
American, Not 
sure 
1 (8%) 1 (8%) 10 (83%) 12  
       
Cigarettes cause 
periodontal 
disease? 
Asian, Hawaiian 2 (8%) 11 (44%) 12 (48%) 25 P=0.04 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 2 (4%) 9 (16%) 44 (80%) 55  
Other, Native 
American, Not 
sure 
2 (18%) 1 (9%) 8 (73%) 11  
       
Cigarettes cause 
tooth loss? 
Asian, Hawaiian 3 (13%)  7 (30%) 13 (56%) 23 P=0.64 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 2 (4%) 18 (35%) 31 (61%) 51  
Other, Native 
American, Not 
sure 
2 (18%) 3 (27%) 6 (55%) 11  
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Table 5 continued: Participants Knowledge and Opinions on Smoking Based on 
Race. 
Note: In tables, answers that were significantly different statistically (P value <0.05) among groups were 
bolded. Percentage indicates percent of each group, i.e., in each row the % add up to approximately 100% 
(values are not always exact due to rounding). 
 
How strongly do 
you agree or 
disagree that…. 
Age group Strongly 
disagree 
or 
Disagree 
Agree Strongly 
agree 
Total P value 
A healthy smile is 
a sign of a healthy 
body? 
Asian, 
Hawaiian 
3 (11%) 17 (65%)  6 (23%) 26 P=0.02 
Black 2 (33%) 4 (67%) 0 (0%) 6  
White 5 (9%) 27 (49%) 23 (42%) 55  
Other, Native 
American, Not 
sure 
0 (0%) 3 (27%) 8 (73%) 11  
       
Missing teeth 
negatively affect 
self-image? 
Asian, 
Hawaiian 
2 (8%)  5 (19%) 19 (73%) 26 P=0.04 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 0 (0%) 21 (37%) 35 (63%) 56  
Other, Native 
American, Not 
sure 
0 (0%) 1 (8%) 11 (92%) 11  
       
Missing teeth 
negatively affect 
relationships? 
Asian, 
Hawaiian 
6 (24%)  6 (24%) 13 (52%) 25 P=0.88 
Black 1 (17%) 2 (33%) 3 (50%) 6  
White 11 (20%) 21 (38%) 23 (42%) 55  
Other, Native 
American, Not 
sure 
2 (17%) 3 (25%) 7 (58%) 12  
       
Missing teeth 
negatively affect 
getting job you 
want? 
Asian, 
Hawaiian 
3 (12%) 10 (40%) 12 (48%) 25 P=0.56 
Black 1 (17%) 1 (17%) 4 (67%) 6  
White 5 (9%) 14 (26%) 34 (64%) 53  
Other, Native 
American, Not 
sure 
3 (25%) 4 (33%) 5 (42%) 12  
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          Of the 100 people surveyed for this study, 97 subjects voluntarily agreed to 
disclose their age. As expected, the majority of the participants fell into the target age 
group (18 to 23) that was meant to be studied. The outliers represents less than 17% of 
the total number of participants whose age is known, while 83% were considered to be a 
good fit to represent the general population of young adults knowledge and attitudes 
towards tobacco smoking, tooth loss and adverse health effects. Unfortunately, Table 6 
showed no statistical significance by age groups when broken down in two categories: 
under 20 years old inclusive and above 21 years old inclusive. In addition, Table 7 shows 
that there were no statistical differences by education as well.  
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Table 6: Participants Knowledge and Opinions on Smoking Based on Age Groups. 
How strongly 
do you agree 
or disagree 
that…. 
Age group Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total P 
value 
Cigarettes 
cause lung 
cancer? 
<=20 years 
old 
3 (5%)  7 (11%) 53 (84%) 63 P=0.99 
>=21 years 
old 
2 (5%) 4 (11%) 32 (84%) 38  
       
Cigarettes 
cause heart 
disease? 
<=20 years 
old 
6 (10%) 25 (43%) 27 (47%) 58 P=0.08 
>=21 years 
old 
7 (19%) 8 (22%) 22 (59%) 37  
       
Cigarettes 
cause oral 
cancer? 
<=20 years 
old 
4 (6%) 15 (24%) 43 (69%) 62 P=0.56 
>=21 years 
old 
2 (5%) 6 (16%) 30 (79%) 38  
       
Cigarettes 
cause 
periodontal 
disease? 
<=20 years 
old 
5 (8%) 16 (25%) 42 (67%) 63 P=0.73 
>=21 years 
old 
2 (6%) 7 (20%) 26 (74%) 35  
       
Cigarettes 
cause tooth 
loss? 
<=20 years 
old 
6 (10%) 17 (28%) 37 (62%) 60 P=0.46 
>=21 years 
old 
2 (6%) 13 (41%) 17 (53%) 32  
       
A sign of a 
healthy body? 
<=20 years 
old 
9 (14%) 29 (46%) 25 (40%) 63 P=0.24 
>=21 years 
old 
2 (6%) 22 (61%) 12 (33%) 36  
       
Missing teeth 
negatively 
affect self-
image? 
<=20 years 
old 
3 (5%) 14 (22%) 46 (73%) 63 P=0.14 
>=21 years 
old 
0 (3%) 14 (37%) 24 (63%) 38  
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Table 6 continued: Participants Knowledge and Opinions on Smoking Based on Age 
Groups. 
 
How strongly 
do you agree 
or disagree 
that…. 
Age group Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total P value 
       
Missing teeth 
negatively 
affect 
relationships? 
<=20 years 
old 
13 (21%) 17 (27%) 32 (52%) 62 P=0.25 
>=21 years 
old 
 7 (19%) 16 (43%) 14 (38%) 37  
       
Missing teeth 
negatively 
affect getting 
job you want? 
<=20 years 
old 
10 (16%) 16 (26%) 36 (58%) 62 P=0.17 
>=21 years 
old 
 2 (6%) 14 (40%) 19 (54%) 35  
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Table 7: Participants Knowledge and Opinions on Smoking Based on Education. 
 
How strongly do 
you agree or 
disagree that…. 
Education Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total  
Cigarettes cause 
lung cancer? 
HS grad or 
less 
3 (8%) 1 (3%) 33 (89%) 37 P=0.06 
College 
student or 
college grad 
1 (2%)  9 (15%) 51 (84%) 61  
       
Cigarettes cause 
heart disease? 
HS grad or 
less 
4 (11%) 10 (29%) 21 (60%) 35 P=0.60 
College 
student or 
college grad 
8 (14%) 21 (37%) 28 (19%) 57  
       
Cigarettes cause 
oral cancer? 
HS grad or 
less 
4 (11%) 8 (22%) 25 (68%) 37 P=0.13 
College 
student or 
college grad 
1 (2%) 12 (20%) 47 (78%) 60  
       
Cigarettes cause 
periodontal 
disease? 
HS grad or 
less 
4 (11%) 9 (24%) 24 (65%) 37 P=0.33 
College 
student or 
college grad 
2 (3%) 13 (22%) 43 (74%) 58  
       
Cigarettes cause 
tooth loss? 
HS grad or 
less 
4 (11%) 9 (25%) 23 (64%) 36 P=0.42 
College 
student or 
college grad 
3 (6%) 19 (36%) 31 (58%) 53  
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Table 7 continued: Participants Knowledge and Opinions on Smoking Based on 
Education. 
  
How strongly do 
you agree or 
disagree that…. 
Education Strongly 
disagree 
or Disagree 
Agree Strongly 
agree 
Total  
       
A healthy smile is 
a sign of a 
healthy body? 
HS grad or 
less 
5 (14%) 18 (49%) 14 (38%) 37 P=0.82 
College 
student or 
college grad 
6 (10%) 32 (54%) 21 (36%) 69  
       
Missing teeth 
negatively affect 
self-image? 
HS grad or 
less 
2 (5%)  8 (22%) 27 (73%) 37 P=0.32 
College 
student or 
college grad 
1 (2%) 20 (33%) 40 (66%) 61  
       
Missing teeth 
negatively affect 
relationships? 
HS grad or 
less 
8 (22%) 14 (39%) 14 (39%) 36 P=0.50 
College 
student or 
college grad 
12 (20%) 18 (30%) 31 (51%) 61  
       
Missing teeth 
negatively affect 
getting job you 
want? 
HS grad or 
less 
5 (14%) 12 (33%) 19 (53%) 36 P=0.82 
College 
student or 
college grad 
 7 (12%) 17 (29%) 35 (59%) 59  
 
 
 Figures 3 and 4 show the breakdown of subjects who have smoked previously 
and who still smoke currently. 
 33 
 
 
 
 
Figure 3: Sample distribution of previous tobacco use in study subjects. 
 
 
 
Figure 4: Frequency of tobacco use in surveyed participants. 
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 Table 8 presents what influence various factors such as family and friend tobacco 
use played in their decision to smoke or quit.  Table 9 assessed if knowledge of negative 
effects would have changed their habits. 
 
Table 8: Influences that have prevented participants from smoking and/or 
encouraged to quit smoking.  
 
 
 
Table 9: Influences that have prevented participants to smoke. 
 
How influential were 
these factors on quitting 
or never smoking? 
No influence 
at all 
Some 
influence 
Strongly 
influenced 
No opinion/Do 
not know 
None of my friends use 
tobacco 
39 32 23 3 
No one in my family uses 
tobacco 
32 26 35 3 
I am concerned about the 
effects of tobacco on my 
oral health 
5 21 67 4 
I am concerned about the 
effects of tobacco on my 
general  health 
5 8 81 3 
How likely are you to quit if 
dentist told you: 
More likely 
Neither more likely 
nor less likely 
Less likely 
Cigarette smoking causes tooth 
loss? 
6 5 0 
More than 1/3 of smokers have 
lost teeth by age 40? 
6 5 0 
If you permanently quit smoking 
cigarettes, your risk of tooth loss 
declines to that of a never 
smoker after 10 years? 
6 5 0 
Dentists can prescribe smoking 
cessation aids such as nicotine 
replacement and medications 
such as Chantix and Zyban? 
5 5 1 
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Figures 5 and 6 show the subjects willingness to quit and quitting before serious 
health issues begin.  
 
 
 
Figure 5: Smokers personal willingness to quit. 
 
 
 
 
 
Figure 6: Smokers who believe that they will quit before 
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As shown in Figure 7, of smokers who have agreed to disclose that they were 
current smokers, most have smoked for less than 5 years and are below the age of 30. In 
addition, through previous scientific research it is believed that the organ damages done 
by the toxins in cigarettes can be reversed within 12 hours of smoking cessation. Results 
include, but are not limited to, a drop of blood pressure and heart rate (24).  
 
 
    
 
 
Figure 7: Duration of tobacco usage (in years.) 
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DISCUSSION 
 
 There are many important points that can be drawn from the analysis conducted 
on this study. The information obtained is a good representation of the young adult 
college population, but may not be an accurate depiction of young adults in general. 
Through this research study, it is also evident that age group and level of education were 
not statistically significant to draw accurate conclusions on the relationship that they may 
have with the knowledge and attitudes of young adults. Although these variables were 
found to yield insignificant statistical results, gender and race of participants yielded 
significant results. 
Comparative tables, Table 4 and 5, were generated to compare participants 
responses based on gender and race, respectively. When the answer choices were 
combined (strongly agree with agree and strongly disagree with disagree) women were 
found to be more knowledgeable of the impacts that tobacco has on tooth loss. The 
statistical analysis using this variable for that particular question was significant has it 
resulted in p value of 0.04. Moreover, as shown in Table 5, there were racial/ethnic 
differences in beliefs regarding tobacco smoking’s role in heart disease and periodontal 
disease and tooth loss on self-image and overall health. Asians/Hawaiians and Blacks 
were less likely to strongly agree and/or more likely to disagree that smoking causes 
disease compared to other ethnic groups. Blacks are less likely to strongly agree and/or 
more likely to disagree that a healthy smile equals a healthy body, and that missing teeth 
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affect self-image. The p values obtained for these particular questions were below 0.05, 
are statistically significant, and are written in bold in Table 5. 
 Based on the results obtained at the conclusion of this study, the knowledge and 
attitudes of these young adults towards smoking and tooth loss were found to be in favor 
of living a smoke-free lifestyle. Of the 100 subjects surveyed, only 10% were found to be 
current smokers and more than half of the participants were already aware of most of the 
health effects that tobacco smoking had been found to cause. Moreover, 7% of the 
individuals who have indicated that they were smokers also indicated that they do not 
smoke on a daily basis. This is a sign that tobacco dependency does not affect all smokers, 
or that individuals who do not smoke regularly may be able to minimize the addictive 
nature of cigarettes. As a result, it may be easier for non-nicotine dependent smokers to 
quit smoking cigarettes than their nicotine dependent counterparts. In fact, 40% of current 
tobacco smokers are very willing to quit smoking while some stated that they will not 
quit before serious health issues arise.   
As shown in Figure 2, the subjects who have agreed to partake in this study may 
not be an accurate ethnic representation of the general American population although the 
knowledge and attitudes of those participants can be viewed as similar if part of a certain 
age group. The lack of ethnic diversity in this study has made it difficult to generate 
reliable data that would be able to represent the minority groups thoughts on certain 
tobacco related issues and beliefs. This was expected, as Boston University’s student 
body is predominantly White and Asian. 
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Looking at the distribution of participants based on highest level of education 
completed, there seems to have been a misunderstanding. In the categories of some 
college 2-year (associates degree) or technical school (30.6%) and 4-year college 
graduate (22.4%) the data are inconsistent. The question requested survey participants to 
indicate their highest grade or level of school completed, but it seems as if it was 
understood in different ways. Based on the results, it looks like some participants may not 
have taken the time to read the question properly. Some may have thought that some 
college 2-year (associate's) or technical school meant that they were currently in school, 
but are not yet finished while the 4-year college graduate participants may have believed 
that they are in the process of becoming 4-year college graduates, as they are enrolled in 
a 4-year bachelor’s degree program.  If this study is continued then this question should 
remove any ambiguity by asking for participant’s current enrollment status, rather than 
“highest” as was emphasized.   
If this study were to be conducted again, a few changes may help to obtain further 
statistical data that could be an accurate representation of young adults in the general 
population. It would beneficial to not limit this study to young adults, but rather open it 
up to high school aged teenagers and adults up to 23 years old. It would also be useful to 
increase the sample size to approximately 200-300 participants and to recruit an 
equivalent amount of males.    
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CONCLUSION 
 
In conclusion, only 10% of individuals surveyed for this study were found to be 
current smokers. The statistical analysis showed that there were no significant differences 
by age and education, but minor differences between gender and ethnic groups amongst 
participants. 
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